I'OCYJIPCTEHHOE BIOJKETHOE OBILIEOEPA30OBATEJIbBHOE
YYPEXJIEHUE «CPEJTHSIS LLIKOJIA Ne 8 MUMEHM B.C. BOMKO
T'OPOJICKOI'O OKPYT'A MAPHUYIIOJIb»
JTOHELIKOM HAPOJTHOM PECITYBJIMKU

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO
Ha 3aceiaHuu [IIMO 3aM. qupekTopa no YBP JHupextop TBOV «CIII Ne 8

IIporokon ot «26x» 08.2024r. No 1 /A\{ B.A.ITuxHeBckas r.o. Map?ly OBy
/

Pylcon?-_ %T&ﬂb MO «26» 08.2024 r. S j aij JI.A Kopona
/ : /f‘ &=

. "\"l
A.B. Anacracosa «26»08. 2024 I.

M.IL

PABOYAS ITPOTPAMMA

no 'eomeTpun

(Haumenoeanue npeomema)

OcHo6Hozo 0bujezo obpazosanus
(vposHu obwezo obpasosarus)
g 10-11-x  kimaccoB

(knacc)

Pabouas nporpamma cocrasieHa:
METOAUYECKUM O0BEAUHEHHEM

y‘IHTCJ'ICﬁ TOYHBIX B €CTCCTBEHHBIX HAYK

2024



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3yUYeHUs IPYTHX YUeOHBIX NUCIUIUIMH. Pa3BuTre y 00yJaromuxcs
NPaBUIBHBIX TPEACTABICHUH O CYIIHOCTH W TMPOUCXOXKIECHUU TEOMETPUUCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M HWJICATBHOTO, XapaKTepe OTpPaKCHHUS
MaTeMaTUIECKOW HAYKOH SIBIICHUH U MPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPHH
B CHCTEME HayK M POJIM MaTeMaTHIECKOTO MOJICIIMPOBAHHUS B HAYYHOM ITO3HAHUU U
B MIPAKTHUKE CIIOCOOCTBYET OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaAIIUXCS, a
TaK)KE€ KA4eCTB MBINUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust sIBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS
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OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuXcs B Kypce CTepEOMETPUM ITPOBOJUTCS 32 CUET PEIICHUS 3a/1a4 Ha CO3/JaHUE
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOIHOTO COJEPHKAHUA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmipenensieTcs: He TOJIBKO M0 COAep>KaTeIbHBIM JTUHUSAM, HO U 10 ToAaM 00y4YeHuUs
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUCCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble M CKpeluBaromuecss mnpsMble. [lapamienbHOCTs MOpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: MTapajlIeNIbHbIE MIJIOCKOCTH; CBOMCTBA AapalIeIbHBIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE TMapajuiesibHbIE M NEPHNECHAMKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAHHUKA, BBIMYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienunes; 1 ero cpoucrea. llupamuaa: N-yrospHas nupamuia, TpaHd |
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUIA; NpPAaBWIbHAsA TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIE€MEHTBHI CAMMETPUHU B MUPAMHUJIAX, TapaJJIeJIeUIIE1aX, IPaBUIbHBIX
MHOTOI'paHHUKaX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOLIAb OCHOBAHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOil pu3msbl. [Inomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpemMa o
iomaan yceu€Hnor nupaMuibl. [lonstue 06 06bpéme. O0bEM MUpamMuabl, IPU3MBIL.

[lono6ubsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KVIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCcTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
M OCh; IIJIOIA b OOKOBOM 1 MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAAb MOBEPXHOCTH C(hEpHI.
Bsaumuoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0Ia b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTPpaHHUKOB. MHOTOTpaHHUK, OTTHCAHHBIH
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, W TEJIO BPAICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tlapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0BéM mapa u miomasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaJyeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C



IIPUMEHEHUEM IIpaBWI JACUCTBUM C Bekropamu. IIpsAmoyronbHas cucrema
KoopauHaT B ImpocTtpaHcTBe. Koopauuatel Bekrtopa. llpocreimme 3amaunm B
KOOpAMHATax. YTOJN Mexay Bekropamu. CKalaspHOE IPOU3BEICHUE BEKTOPOB.
Beruncnenne yrioB Mexay MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJI IPU PELIEHUHA N'€OMETPUYECKUX 3a1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEr0oCsl KAaK aKTUBHOT'O
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTH4€CKOU IITKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHHEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUN; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas GuU3NUeCcKasi aKTHBHOCTS ); (PU3MIECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPY’KAIOIIEH CPEJIbl, IJITAHUPOBAHHMSI IIOCTYITKOB U OIICHKU MX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPY>KAIOIICH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yUaAWUXCcl (0c80eHUe
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpJIUTEIbHBIE W OTpHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;



e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeyiaraTh KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTHh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIENOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA Ha
BOIIPOC U IS PEIlIeHUs 3a/1auH;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3Nu4HbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMuposanHocms CoOyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:
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BOCIPUHHUMATH U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUIMU
U LIeJIIMH OOILIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajauu, BbICKa3bIBaTh UJIEU, HALIEJIEHHbBIE HA MMOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
NPEACTaBIATh  PE3YNbTaThbl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

NIOHMMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/HOW ¥ HHIUBHIyaJIbHOM
paboThI TMPHU peNICHUH YYeOHBIX 3a/ad; NMPUHUMATH I1€Jh COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CyxkaeHUsI, 0OMEH MHECHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPHUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamugnsle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIECHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIeTh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;
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e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCJIOBHSIM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTOJI, TpaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHIBI MHOTOIPAaHHUKOB (MMUpaMuia; MpHU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKAY TPSIMOM H  INIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuia) c IpUMeHEHUEM (POPMYJT; BBIYUCISATH COOTHOIIEHUS MKy TUIOLIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOIArarIIuX HECKOJIBKO 1arOB PELICHU, €CIIN YCIOBUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHaT,  mpocTeiiuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3aay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W TPUMEHATh HU3YUYCHHBIE MOHATUS B IMPOLECCE IOMCKA PEIICHUs
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXOXKIEHUEM I'€OMETPUUECKUX BEJIMUHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IWIUHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.
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N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHUsI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOM3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAHUHAT.

[TpumensTs reomeTpuueckue (HakThl 7S PEIICHHs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIAraInX HECKOJIBKO IIaroB PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMmeHaT, mpocTeiliMe NpPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATH PEaIbHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TE€OpEM, amrmapara aareophl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaummenoBanmue
(uudposbie)
n/ | PpasesioB M TeM Bcer | Konrtpoubn IIpakTHyeck
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
BreleHie B bubmmoreka [{OK
1 8 10 https://m.edsoo.ru/1c209
CTEPEOMETPHUIO
e37
[Ipsimble n
TIJIOCKOCTH B
DOCTDAHCTEE bu6moreka [IOK
2 pOCTp ] 12 1 https://m.edsoo.ru/1c209
[TapannensHOCTH
e37
MIPSMBIX U
IIJIOCKOCTEMN
[TepnienquKyIsipHO bubnuorexa [JOK
3 CTh TIPSIMBIX U 12 https://m.edso0.ru/1c209
MI0CKOCTEH e37
Yrael Mexay bubnuorexa [JOK
4 MPSIMBIMU 1 10 1 https://m.edso0.ru/1c209
IIOCKOCTSIMU e37
bu6mmoreka [JOK
5 MHororpaHHUKH 11 1 https://m.edso0.ru/1c209
e37
N bubmuoreka [JOK
06
6 bEMEL 9 1 https://m.edsoo.ru/1c209
MHOTOTPaHHUKOB
e37
[ToBTOpEHwUe: bubnuoreka [JOK
7 ceyeHus, 4 1 https://m.edsoo.ru/1c209
PaCCTOSHUS U YIJIbI e37
OBILEE KOJIMYECTBO
YACOB IIO 68 5 0
I[TPOTPAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

N HaumenoBanu | KosimuecTBo yacoB DJIEKTPOHHbIE
" | e pa3iesioB u (undpoBbIe)
n/ Bceer Koutpoububl | IIpakTH4yeckn
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThl e padoTbl
NMPOrpaMmblI pecypchbl
bubmmoreka [{OK
Tena
1 12 https://m.edsoo.ru/1c209e
BpalleHus
37
bubmmoreka [{OK
2 OO6bEMBI TEN ) 1 https://m.edsoo.ru/1c209e
37
Bekrtopsl 1 bubnuotexa [JOK
3 KOOpJMHATHI B 10 1 https://m.edsoo.ru/1c209e
NPOCTPAHCTBE 37
[ToBTOpEHME,
. bu6moreka [IOK
4 ’ 7 1 https://m.edsoo.ru/1c209e
cucTeMaTu3aiu 37
s 3HAaHUH T
OBILEE
KOJIMYECTBO
34 3 0
YACOB I1O
[TPOTPAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoamnuecTBO 4acos 1 DJIeKTPOHHBbIE
° ara
KonTpounb IIpakTuye uugposkie
n/ | Tema ypoka Bcee H3Y4YeH
HbIE cKHe o0pa3oBaTejibHbIE
1 ro usd
padoThI padoTsI pecypchl
OcHOBHBIE
MTOHATHUS
CTepEOMETPHH:
TOYKa, Ipsmas,
IJIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuiia
bu6moreka [IOK
n300pakeHus Ha
HCVHKAX: 1 https://m.edso0.ru/ae
preymrax: cc77cd
M300paKeHUS
IUIOCKOCTEH,
napajuieIbHbIX
MIPSIMBIX
(oTpe3koB),
CepeIMHbI
OTpe3Ka
[lousTus:
MepEeCEKAIOIIHNECs
bu6mmoreka [IOK
IIJIOCKOCTH,
A — 1 https://m.edsoo.ru/2d
P 82999
npsiMas u
IIJIOCKOCTh
IloHsTus:
MepPECEKAIOIIHNECS
bubmuoreka [JOK
IIJIOCKOCTH,
S —— 1 https://m.edsoo.ru/db
P B 685e73
npsmasi u
MJIOCKOCTh
3HaKOMCTBO ¢
MHOTOTpaHHHKaM bu6mmorexa LIOK
U, M300pakeHue 1 https://m.edsoo0.ru/a6
MHOI'OTPaHHHUKOB 3959¢d
Ha PUCYHKaXx, Ha
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

IIPOEKIIMOHHBIX
yepTrexax

Hauanbnasie
CBEICHHS O KyOe
Y TUPAMU/IE, HX
pa3BEPTKU U
MOJICITH.
Ceuenus
MHOTOTPaHHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/b3
0dff38

Hauanbnasie
CBEJICHUS O KyOe
U IUpaMUJIE, UX
pa3BEPTKU U
MO/IEITH.
Ceuenus
MHOTOTPaHHUKOB

bubmmoreka [{OK
https://m.edsoo.ru/3d
8ffd32

Ilousitre 00
aKCHOMAaTHYECKO
M TIOCTPOCHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CIEACTBHS U3
HHUX

bu6moreka [IOK
https://m.edsoo.ru/Oc
chc4fe

ITousarue 06
AKCHOMAaTHYECKO
M IIOCTPOCHHHU
CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3
HHX

bu6mmoreka [JOK
https://m.edsoo.ru/23
9c8ch4

ITousarue 06
AKCHOMAaTHYECKO
M MIOCTPOCHHUU
CTepEeOMETPHUU:
AKCHOMBI
CTepeOMETPUU U
CIEICTBUS U3
HHUX

bu6mmoreka [JOK
https://m.edsoo.ru/65
c6b106

18



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

ITousaTue 00
aKCUOMATHUYECKO
M IOCTPOCHUHU

cTepeoMeTpH: bu6mmoreka [IOK

10 AKCHOMEL https://m.edsoo.ru/25
8fc245

CTEPEOMETPUHU U

CJICJICTBHS U3

HUX

B3anmuoe

pacnoJsoxxeHue

MPSIMBIX B

MIPOCTPAHCTBE: bubnuorexa [JOK
11 nepeceKarouecs https://m.edsoo.ru/la

, TapajuiesIbHbIC 25206

"

CKpEIHBAOIIHEC

ST IPSIMBIC

[TapannensHOCTH

MPSIMBIX U

IIJIOCKOCTEMN B

MIPOCTPAHCTBE: bubnuoreka [IOK
12 napajuieIbHbIe https://m.edso0.ru/93

MpsSMBbIE B ad36b3

MIPOCTPAHCTRE;

NapauiebHOCTb

TPEX MPSIMBIX

[TapannensHOCTH

MPSIMBIX U

IUIOCKOCTEH B bu6mmoreka [JOK
13 MIPOCTPAHCTBE: https://m.edsoo.ru/ee

[TapamensHOCTD 1d19b9

NpSAMOU 1

TJIOCKOCTH

Vriel ¢ bu6mmoreka [JOK
14 COHAIIPaBJICHHbI https://m.edsoo.ru/9f

MH CTOPOHAMHU 4071b9

VYron mexnay bubnuoreka [JOK
15 MPSIMBIMU B https://m.edsoo.ru/fe

IIPOCTPAHCTBE 733862
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https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

Yron mexnay

bubmuoreka [IOK

16 IPSIMBIMHU B https://m.edsoo.ru/29
POCTPAHCTBE 35a9a0
[TapannensHOCTH

. bubnuotexa [JOK
IIJIOCKOCTEH:
17 S — https://m.edsoo.ru/2e
P 18255
TTOCKOCTH
CaoiicTBa bubmmoreka [{OK

18 napaIeNbHbBIX https://m.edsoo.ru/e5
IJIOCKOCTEN 04d656
[Ipocreitmme
MPOCTPAHCTBEHH
bie GHrypH! Ha bubmmoreka [{OK

19 TOCKOCTIL: https://m.edsoo.ru/4a

’ 28dc02
TeTpa’ap, Kyo,
napajuieJIenume;|
bu6moreka [IOK
[TocTpoenue
20 - https://m.edsoo.ru/1d
434dof
bu6moreka [IOK
[Toctpoenne
21 ceuerit https://m.edsoo.ru/ec
26fe5d
KonTposbHas
pabora 1o Teme
"IIpsimbie u
bu6mmoreka [JOK
IIJIOCKOCTH B

22 https://m.edsoo.ru/9a
MPOCTPAHCTBE. 089656
[TapannensHOCTH
MIPSAMBIX H
IUIOCKOCTEH"

[Tepnienaukyssip
HOCTb NPSIMOM 1

. bubmuoreka [JOK
IIJIOCKOCTH:

23 https://m.edsoo.ru/bl
MePIEeHIUKYISAPH 976454
b€ MPSIMBIC B
MPOCTPAHCTBE
IIpsimble
T ——— bubmuoreka [JOK

24 P https://m.edsoo.ru/0a

NEPpNCHAUKYIIAPH
bIC K IIJIOCKOCTHU

c11c95
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https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

IIpsimble
[1apauIeIIbHBIE U

bubnuoreka [IOK

25 https://m.edsoo.ru/ba

IEPIEHINKYIAPH 545966

BbIC K IIJIOCKOCTH

IIpu3nak

HGI;HGHIII/IKYJI?IPH bu6mmoreka [IOK
26 . https://m.edsoo.ru/f8

OCTH IIPAMOU U 5bfca6

IIJIOCKOCTH

IIpu3Hak

neppneH)mens[pH bubmmoreka [{OK
27 . https://m.edso0.ru/79

OCTH IIPAMOU U 165d15

IIJIOCKOCTH

z;ﬂos[zl\;a ° bu6mmoreka [IOK
28 https://m.edso0.ru/63

MEPIEHINKYIIIPH 5c5087

0¥ TIOCKOCTH

zsﬂoﬁzh;a ° bu6moreka [IOK
29 https://m.edsoo.ru/bd

MePIEHINKYIISIPH 3745f8

0¥ TIJIOCKOCTH

E;:ﬁzh;a 0 bu6moreka [IOK
30 https://m.edsoo.ru/7d

MepIEHINKYIISIPH 18834b

0¥ IIJIOCKOCTH

[Tepnienaukyssip

1 HaKJIOHHEBIC:

;T)z::;ozgne or bu6mmoreka [JOK
31 TOCKOCTH https://m.edso0.ru/33

’ c477d3

paccTosHuE OT

NpsMOM 10

IIOCKOCTH

[Tepnienaukyssp

Y HaKJIOHHEIE:

zgz:;o;:ne or bu6mmoreka [JOK
32 HOCKOCTH https://m.eds00.ru/66

’ fefadd

paccTosiHue OT

IIPSIMOM 110

IJIOCKOCTH
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

Ilepnenquxyssp
U HaKJIOHHBIE!
paccTosHHE OT

TOUKH 10 bu6mmoreka [IOK

33 TOCKOCTH https://m.edsoo.ru/a5
’ b7b8e3

paccTosiHue OT

PSIMOM 110

TIJIOCKOCTH

[Iepnenpukyssp

Y HaKJIOHHBIE!

paccTosiHuE OT

TOUKH O bubmmoreka [{OK
34 https://m.edsoo.ru/db

TIJIOCKOCTH, ee22bc

paccTosiHue OT

NpsSAMOM 10

TIJIOCKOCTH

Vrisl B

MIPOCTPAHCTBE: bubnuoreka [JOK
35 YTOJI MEeXIY https://m.edsoo.ru/6b

NpAMOU 1 61b2b4

MJI0CKOCTBIO

JIByrpaHHbIN

YTOJ1, IMHCHHBIN bubnuoreka [IOK
36 yroJ https://m.edsoo.ru/5f

JIBYTPAaHHOTO a0b3ce

yria

JByrpaHHbIf

YTOJ1, IMNHCHHBIN bubnuorexa [JOK
37 yroJu https://m.edsoo.ru/c7

JIBYTPAHHOTO c/77ed

yria

[Tepnienaukyssip

HOCTb

IUIOCKOCTEH: bu6mmoreka [JOK
38 IIPU3HAK https://m.edsoo.ru/ec

MePIEeHIUKYISIPH 3e2da3

OCTH JBYX

ILIOCKOCTEN

[lepnenaukynsp bubnmoreka [JOK
39 HOCTb https://m.edsoo.ru/ed

MIOCKOCTEH: 9e2a8e
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https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e

IIPU3HAK

MepHEHIUKYIISIPH
OCTH JBYX
IIJIOCKOCTEMN
[lepnenuxyssp
HOCTb
TJIOCKOCTEH: bu6mmoreka [IOK
40 MIPU3HAK https://m.edsoo.ru/ba
MEPIICHANKYIISIPH 75dc57
OCTH JBYX
IIJIOCKOCTEMN
Teopema o Tpéx bubnuoreka [JOK
41 MeprneHANKYIsIpa https://m.edsoo.ru/e4
X 972cdc
Teopema o Tpéx bubnuoreka [JOK
42 MepIEeHINKYIISIpa https://m.edso0.ru/52
X 188a7d
Teopema o Tpéx bubnuorexa [JOK
43 MepIEHINKYIISpa https://m.edsoo.ru/9f
X 246736
KonTposbHas
pabora 1mo Temam
Hepnerukyip bubmuoreka [JOK
HOCTb MPSIMBIX U
44 ToCKoCTeH" 1 https://m.edso0.ru/5b
971ef3
"Vrael MexIy
MPSIMBIMU U
IJIOCKOCTAMU"
[TonsTue
MHOTOTpaHHUKA,
OCHOBHBIE
AIIEMEHTBI
MHOTOrpAHHHKa, bubnuoreka [JOK
45 B —— https://m.edsoo.ru/2d
24e873
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BépTKa
MHOTOTpaHHUKA
IIpuzma: n- bubnuorexa [IOK
46 yroJjbHas https://m.edsoo.ru/b4

Ipu3Ma, rpaHa u

ad63ad
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https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad

OCHOBAHHUSA
MIPU3MBI; TIpsiMast
Y HaKJIOHHAs
pu3Mbl; OOKOBas
Y TIOJTHAS
MOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen
)

MIPSIMOYT OJIbHBIN

napajuieJenumne;|
M €r0o CBOMCTBaA

bubmmoreka [{OK
https://m.edsoo.ru/8a
7be683

48

[Mupamupga: n-
yroJibHas
nipaMuaa, rpaHu
1 OCHOBaHUE
HI/IpaMI/IJII)I;
OoKkoBas u
MOJIHAs
MOBEPXHOCTh
MUPAMUJIBI;
MpaBUIbHAS U
yceu€HHas
nupamuaa

bu6moreka [IOK
https://m.edsoo.ru/fb
1cd0a5

49

[IpaBunbHbIC
MHOTOTPaHHUKH:
MIOHSTHE
IIPaBUJIBHOTO
MHOTOTPaHHUKA;
IIpaBUJIbHAS
pu3Ma u
IIpaBUJIbHAS
IUpamMuaa;
IIpaBWJIbHAA
TpEYroJipHas
nupamMuzia u
MIPaBUJIbHBIN
TeTpa’Ip; Kyo

bubmuoreka [JOK
https://m.edsoo.ru/07
4c8865

50

[IpencraBnenue o
MPaBUIIbHBIX
MHOTOI'paHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/a0
fdd5bf
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https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf

: OKTa’Ip,
JOACKa’dIp U
UKOCadp.

51

Cummetpus B
MIPOCTPAHCTBE:
CUMMETPUS
OTHOCHTEJILHO
TOYKH, IPSMOH,
TTOCKOCTH.
DJIeMEHTHI
CUMMETPUH B
MUpaMHIax,
napajuieJenumne;|
aX, MPaBHIIbHBIX
MHOTOTPaHHUKAX

bubmmoreka [{OK
https://m.edsoo.ru/b9
e777d9

52

Brranciaenue
DJIEMEHTOB
MHOFOFpaHHI/IKOB
: pé€0pa,
JIMaroHalv, yribl

bu6moreka [IOK
https://m.edsoo.ru/6¢c
dbecef

53

IImomane
OOKOBOM
MTOBEPXHOCTH U
IIOJIHOM
MTOBEPXHOCTHU
MPSAMOU IPU3MBI,
ILIOIIAdb
OCHOBaHHH,
Teopema o
OOKOBOM
MTOBEPXHOCTH
MPSAMON MPU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/37
dg84157

54

IInomane
OOKOBOM
MMOBEPXHOCTH U
IIOBEPXHOCTH
[IPaBUJILHOU
MUPaMU/IBI,
Teopema o
IUIOIA M
OOKOBOM

bu6mmoreka [JOK
https://m.edsoo.ru/56
03e30b
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https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b

IMOBEPXHOCTH

YCEUEHHOM
MU PAMH/IBI
KontponbHas
A60TA 110 TeMe bu6mmoreka [IOK
55 }')M https://m.edsoo.ru/a9
X HOTOTPaHHUK 55004
u
Momstie o6 bubmmoreka [{OK
56 . https://m.edsoo.ru/7a
ObBEME d0020b
. bubnuotexa [JOK
S7 O0neM https://m.edsoo.ru/23
MU PAMHTBI 5171b3
. bubnuorexa [JOK
06
58 beM https://m.edsoo.ru/f4
TTAPAMHTBI 2 dfefd
N bu6moreka [IOK
06
59 beM https://m.edso0.ru/79
MTUPAMU/IBI 10312
N bu6moreka [IOK
06
60 M https://m.edsoo.ru/2f
MTUPAMU/TBI aadcaf
bu6moreka [IOK
61 O06BEM TIPU3MBI https://m.edsoo.ru/79
853608
bu6mmoreka [JOK
62 O06BEM TTPU3MBI https://m.edsoo.ru/le
053890
bubmuoreka [JOK
63 O06BEM TIPU3MBI https://m.edso0.ru/48
2d3f51
KonTposbnas
paboTa 1o Teme bubnuorexa [IOK
64 "O0BEMBI https://m.edsoo0.ru/28
MHOTOTPaHHUKOB a6573c
[ToBTOpEHME,
00001IEeHHE bu6mmoreka [JOK
65 CHUCTeMaTH3aIus https://m.edso0.ru/09
3HAHUM. 8bedad
IToctpoenue
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https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad

CEUEHUHN B
MHO FOFp AHHUKC

66

[ToBTOpEHME,
00o0menune
CHUCTEeMaTU3alHUs
3HAHUM.
Brruncienue
PACCTOSTHUN:
MEXy IBYMS
TOYKaMH, OT
TOYKH 10
MIPSIMOM, OT
TOYKH 10
IJTIOCKOCTH,
MEXITY
CKPEIIMBAIOIINM
WCS IPSIMBIMU

bubmmoreka [{OK
https://m.edsoo.ru/f7
792ba9

67

HUtorosas
KOHTPOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/b9
146bc0

68

[ToBTOpEHME,
000011IEHNE
CHCTEMAaTH3allHs
3HAHHH.
Brrancienue
YTJIOB: MEXY
CKPEITUBAIOIINM
HCS TIPSIMBIMH,
MEXy NpSMOU U
IUIOCKOCTBIO,
JIBYTPAHHBIX
yTJIOB, YIJIOB
MEXIY
IUIOCKOCTSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/56
765e8b

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68
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https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KVIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne Jara
Konrpoasr | IlpakTuuec uugposkie
n/ Tema ypoka Bcee H3Y4YeH
u ro HbIE KHe st o0pa3oBaTejibHbIE
padoThI padoTsbI pecypchbl
Cdepa u map:
HEHTP, PAye, Bbu6mmoreka [TOK
1 AHIaMETP; 1 https://m.edso0.ru/03
IJTIOIIAb 41bc2b
MTOBEPXHOCTH
ctepsl
Bzaumnoe
pacroJioKeHue
cdepsl 1
IUIOCKOCTH; bu6mmoreka [IOK
2 KacaTellbHast 1 https://m.edsoo.ru/be
MIIOCKOCTh K d12a43
cdepe;
ILIOIIAdb
chepsl
N3obpaxenue
cbepbr, mapa bubnuorexa [JOK
3 A TLIOCKOCTIL 1 https://m.edsoo.ru/bc
151712
Cedenus mapa
Hunuaagpuyec
Kast
TTOBEPXHOCTb,
oOpazymomue
IAJTAHIPUYECK bu6mmoreka [JOK
4 ot 1 https://m.edso0.ru/60
HOBEPXHOCTH, 54b8cl
0Ch
HUIMHAPUIECK
ou
MMOBEPXHOCTHU
Humusap:
OCHOBaHMS U bu6mmoreka [JOK
5 OOoKoOBast 1 https://m.edsoo.ru/18
IIOBEPXHOCTb, 816216
obpa3ymomas u
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https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

0Ch; ILJIOIIA/Ib
OOKOBOIH U
MOJIHOM
MMOBEPXHOCTHU

N3ob6paxxenue
MWIMHApA HA
TUTOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
WIAHIPA
(TI0CKOCTHIO,
NapajuIeIbHON
WA
MePIICHIUKYIIS
pHOM ocH
IUAJTUHIPA)

bubmmoreka [{OK
https://m.edsoo.ru/01
6e25€eb

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOM
MTOBEPXHOCTH,
OCh M BEPIIIMHA
KOHHUYECKOM
MMOBEPXHOCTHU

bu6moreka [IOK
https://m.edsoo.ru/c9
4ba09b

Konyc:
OCHOBAaHHE U
BEpIINHA,
oOpa3ymomas u
OCbh; ILIOIIAb
OOKOBOI U
MOJTHOM
MTOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/89
7dd3b2

Yceu€HHbIM
KOHYC:
oOpa3ymomue u
BBICOTA;
OCHOBAHUS U
OokoBast
MOBEPXHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/14
68bab3
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https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3

N3o6paxxenue

KOHYyca Ha
TTOCKOCTH.
PazBépTka
KOHYca.
CeucHus
Komyca bu6mmoreka [IOK
10 (ILIOCKOCTEIO https://m.edsoo.ru/0b
9 delbe8
napauieIbHON
OCHOBAHMIO, U
TTOCKOCTBIO,
MPOXOSAIIEH
yepe3
BEPIINHY)
KomOunamus
TEJ BpAILICHUS bubnuorexa [JOK
11 u https://m.edsoo.ru/3ce
MHOTOTPaHHUK f10e5
OB
MHororpaHHu
K, OITMCAHHBII
0K0J10 chepsl;
cbepa, bubnuorexa [JOK
12 BIHCANHAS B https://m.edsoo.ru/0b
136158
MHOTOTPaHHUK
WJIN B TEIIO
BpalleHus
[TonsTue 06
00BéMeE. bu6mmoreka [JOK
13 OcCHOBHBIE https://m.edsoo.ru/26
CBOIiCTBa a03fh7
00BEMOB Tel
O0BéM bu6mmoreka [JOK
14 HWIHH]IPA, https://m.edso0.ru/55
KOHycCa 13d87b
O0bém mapa u bubnuoreka [IOK
15 TJIOIIAb https://m.edsoo.ru/d1
chepsl 89bde2
[TomoOHbIC bu6mmoreka [JOK
16 Tea B https://m.edsoo.ru/81
IIPOCTPAHCTBE. Ocfleb
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

CoOoTHOIICHUS
MEXIY
IJIOIAIMH
IIOBEPXHOCTEH,
00BEMaMH
MMOJOOHBIX TEI

KontponbHas
pabora 1o bubnuotexa [JOK
17 TemaM "Tena https://m.edsoo.ru/4a
BpaieHus" u 33a8ab
"O0beMsI Tea"
Bekrop Ha bubnuorexa [JOK
18 IIJIOCKOCTH U B https://m.edsoo.ru/5ca
HPOCTPAHCTBE efclb
Cnoxxenue u bu6moreka [IOK
19 BBIUMTAHUE https://m.edsoo.ru/23f
BEKTOPOB 4f089
YMHOXKEHHE bu6moreka [IOK
20 BEKTOpA Ha https://m.edsoo.ru/dee
YHCIIO 379b
Paznoxenne
BEKTOPA IO
TpEM
HeKOMITIAHApH bu6mmoreka [JOK
21 bIM BEKTOpAM https://m.edsoo.ru/a2
’ 8fd74e
[IpaBuio
napajuieJeuI
ena
Pemenne
3a1ad4,
CBSI3aHHBIX C bu6mmoreka [JOK
22 MIPUMEHCHHUEM https://m.edsoo.ru/5a
PaBuUI 827900
JIENCTBUI C
BEKTOPaMH
KoopaunatHo-
BEKTOPHBIN
MeTon MpH bubnuoreka [IOK
23 B — https://m.edsoo.ru/d3
alfe30
T€OMETPUUECK
HX 3a/1a4
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30

[IpssMmoyronpHa
s CUCTEMa
KOOP/AMHAT B

IIPOCTPAHCTBE. bubnuorexa [JOK
24 Koopaunatst https://m.edsoo.ru/48
BEKTOpA. db7058
[Ipocreimme
3a/1a4u B
KOOpIMHATaX
Yron mexnay
BEKTOPAMH. bubnuorexa [JOK
25 CkansipHoe https://m.edsoo.ru/72
MPOU3BEJICHHE 5effc4
BEKTOPOB
Brruncnenue
bu6moreka [IOK
26 ZITHOB MeAY https://m.edsoo.ru/8ef
PAMBIMH H be78e
IJIOCKOCTSIMHU
KonTposbHas
pabora 1o
bu6moreka [IOK
27 IeMe https://m.edsoo.ru/77
Bekrtopsl u 22fc5
KOOPJMHATHI B
npocrpanctae"
[ToBTOpEHME,
000011IeHNE 1
CUCTEMaTH3aI]
Ysl 3HAHUH.
bubmuoreka [JOK
OcCHOBHBIE
28 urypsI https://m.edsoo0.ru/17
’ 80ba5d
(hakThl,
TEOPEMBI
Kypca
TJIAHUMETPU U
IToBTOpEHME,
00001eHNe U
CHCTeMaTHu3all bu6mmoreka [JOK
29 Ys 3HAHUH. https://m.edso0.ru/07
OCHOBHBIE 8cd184
¢burypsl,
(hakThI,
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https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184

TEOPEMBI

Kypca
IIaHUMETPUU

30

[ToBTOpEHME,
0000111eHNE U
CHCTEeMaTH3aIl
WS 3HAHWM.
3amaun
MJIAHUMETPUHU
M METOJIBI HX
perieHus

bu6mmoreka [{OK
https://m.edsoo.ru/74
9lefed

31

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIl
WS 3HAHWM.
3agaun
TJIAHUMETPUHU
M METOJIBI BX
peleHus

bu6moreka [IOK
https://m.edsoo.ru/4df
fda97

32

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3all
WS 3HAHUI.
OCHOBHBIC
(burypsi,
(haKThl,
TEOPEMBI
Kypca
CTEPEOMETPUH

bu6mmoreka [JOK
https://m.edsoo.ru/74
b2ad9l

33

Hrorosasa
KOHTpOJIbHAs
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ec2
4dfc2

34

IToBTOpEHME,
000011IeHHE U
CHCTeMaTHu3aIl
WS 3HAHUMN

bubmuoreka [JOK
https://m.edsoo.ru/f46
5d10e

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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